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If we open our school text-books on materia medica
and therapeutics we shall rarely find any mention made
of the qualities or therapeutic uses of solar energy. We
learn the properties and supposed uses of scores of drugs
and yet when we enter on practice, we find that our
reliable therapeutic armamentarium is really a limited
one. Water, fresh air and that most powerful agent of
all, solar energy, which is supplied to us everywhere,
receive only secondary consideration. The study and use
of light, both artificial and solar, however, following the
excellent work of Finsen, have come into prominence.

The use of light as a therapeutic agent is very old.
C. E. Rogers tells us that some years ago, while traveling
in the tropics of Central America, he observed a peculiar
custom among some of the Indian tribes. Occasionally
he would see one lying naked on the ground for hours at
a time in the fierce rays of the midday sun. He learned
that this was their method of treating consumption and
rheumatism. The custom is an old one, having been
practiced before the Spanish invasion and can be traced
all along the western coast of the South and North
American continents. In the Old World Herodotus as

early as 484 B. C. describes the sun-bath, and the
Romans built solaria on their houses for the purpose
of utilizing the sun's rays. It is then lost sight of thcra-
peutically until towaa'd the end of the eighteenth cen-
tury, when it was used to treat cancerous ulcérations.

Finsen by his great work established many scientific
facts and again brought the subject prominently before
I hi! medical profession, and established it as a clinical
method. The French school under Bonnet and the sur-

geons Oilier and Poncet of Lyon observed and reported
the good effects of heliotherapy in chronic joint-affec-
tions. The application of the method was at this time
confined principally to the warm sunny climate along I he
Mediterranean^ until Bernhard of Samaden, Switzerland,
began using it on the high plateau of Graubunden. lie
first treated granulating wounds, and later extended its
use to surgical tuberculosis and now gives the following
indications for heliotherapy :

I. Wounds: (1) traumatic in which primary heal-
ing is not probable as in case of those caused by blasts
or crushing injuries; (2) due to circulatory disturbances,
as ulcus cruris, mal perforans; (3) burns and frost-
bites; (4) infected wounds.

II. Tuberculosis of the skin and serous membrane.
Tuberculosis of the lymph-nodes, bones, joints and others.

III. Carcinoma of the skin.
IV. Specific ulcers with little tendency to heal.
V. Leukemia, pseudoleukemia, tuberculosis of larynx

and lungs.
In 1903 Rollier established the Srst sanatorium for the

systematic treatment of surgical tuberculosis, at Lcysin,
Switzerland, and since then he has erected two more at
the same place, so that he can now accommodate l.'ui
patients.  These sanatoriums are Incaled respectively at;
altitudes of 1350, 1350 and 1500 meters (about 3800,
4100 and 4500 feet). Two hundred beds are reserved
for children. It is his work, his method and his results
that I wish to review.

Before discussing his technic and results, it may be
well, to mention some of the properties of light.

Light is a wave-like disturbance which passes out in
all directions from a luminous object through an ethereal
medium.

Waves of light arc not all of the same wave length.
The difference in length makes itself known to our eves

as color.
When the sun's rays pass, through a prism they aie

dispersed or decomposed into several kinds of light, and
this we call the visible solar spectrum in which it is
customary to distinguish seven colors—red, orange, yel-
low, green, blue, indigo and violet. A sun-ray, therefore,
is really a bundle of rays and these individual rays do not
occur singly in nature.

The different colors of the spectrum then are due to
difference in length of the light-rays. The red are the
longest, the violet the shortest. Each light-ray has three
properties, namely : (1) heat production, (2) light pro-
duction, (3) a chemical action. The red rays are prin-
cipally beat rays. Light is most intense in the yellow.
The violet rays have principally a. chemical action, and
arc often called actinic rays. On both sides of the visible
spectrum are large fields which are invisible to the eye
and therefore called the invisible spectrum, or area of
the ultra-red and ultra-violet rays. The different rays of
the spectrum and the invisible rays differ as to their
absorbability and therefore in their action, as only those
rays can produce an effect, which are absorbed.

KFFUCT OF LinilT ON BACTIÏK1A AND T.UU1R PRODUCTS

Downe and lilunl. (test showed that sunlight retards
and inhibits the growth of bacteria. Dieudonné found
that direct sunlight killed typhoid bacilli in one and one-
half hours, daylight: in eight hours, arc-light (800 can-

dle-power) in eight hours and incandescent light in
eleven hours. Arc-light is rich in ultraviolet rays.
Tubercle bacilli are killed by the sun's rays in live
hours at the seashore; in four hours at an altitude of
2,800 feet, and in three hours at an altitude of 5,000
feet. Diffuse light requires about double the time to
produce this effect. This action is principally due to the
chemical rays, though all rays have a bactericidal action.
The ultraviolet rays SIhd acl on the ferments and toxins.
Diphtheria toxin quickly loses its toxic property under
the influence of these rays, while the antitoxin is less
affected by them. Small-pox vaccine is but slightly1
altered by sunlight or diffuse light, but greatly so by
ultraviolet light.

ACTION OF LIGHT ON Til 15 HUMAN BOOT
This varies according to the intensity, the altitude and

the individual. Sunlight in passing through the atmos-
phere to the earth loses a great, deal of its energy, the

•loss depending on the position of (be sun in the sky, the
density of the air strata traversed and'the amount of
moisture and foreign matter in the air. The chemical
rays show the greatest, the heat rays the smallest loss.
The light intensity in the higher altitudes is much
greater than in the lowlands, and this difference is par-
ticularly marked in winter. According to DornO and
Weber, Davos (altitude 5,000 feet) at noon in winter
has four times the amount of light that Kiel (sea-level)
has, while this difference is only half so great in sum-
mer. In about the same manner the volume of the ultra
violet rays increases with the increase in altitude. The
difference in the ultraviolet ray's intensity in higher alti-
tude in summer and winter, however, is comparatively
small, while in the lowlands it is great. The effect ofRead by invitation before the Chicago Pediatric Society,May 26, 1913.
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light on the body is not as yet fully understood, but we
may say when the body is exposed to sunlight for a period
of time there results : (1) increased pigmentation; (2)
increased growth of hair; (3) increased metabolism ; (4)
increase in number of erythrocytes ; (5) local hypere-
mia; (6) decrease in number of respirations; (7)
increase in depth of individual respiratory act; (8) fall
of blood-pressure, and (9) stimulation of nervous
system.

Under the influence principally of the ultraviolet rays,
pigmentation takes place on those parts of the body
exposed. This is as a rule preceded by an erythema of
varying intensity, according to the strength of the light.
The pigmentation is characterized by an increase of the
pigment granules in the epithelial cells, as well as in an

increase in the number of chromatophoric cells, which
are probably epithelial cells which have migrated into
the connective tissue. This pigmentation by some is
considered a protective process on the part of the body
against the ultraviolet rays. Others hold that it trans-
forms short-waved, chemical rays into long-waved rays,
which have a deeper penetration. A combination of the
two views is probably more nearly correct. It is very
important in practice, as Sollier states that prognosis
and rapidity of healing are as a rule proportionate to
the degree of pigmentation. This pigment absorbs the
violet rays, but not the red.

All rays of light penetrate the human body, the violet
or chemical rays possessing this power to a less degree
than the heat rays.

Lenkei says that only about a hundredth part of the
light falling on the body penetrates it 0.5 cm., but some

rays reach a depth of from 5'to G cm. That light pene-
trates the thickness of the hand is proved by the experi-
ments of Oninus. When light penetrates the skin, prac-
tically all the chemical rays are absorbed by the blood.
This is a striking, fact and probably some day will help
explain the good results of heliotherapy. When we con-
sider that exposure to light causes a local hypcremia, the
amount of energy absorbed by the blood must be enor-
mous. Von Schlaffer has also shown that blood during
exposures to light absorbs light energy, which, in the
dark, it can again transfer to a photographic plate. Is it
not possible, as he says, that it can also surrender this
accumulated energy to the internal organs, and thereby
influence their function and possibly pathologic proc-
esses? Sollier rarely sees acne or furunculosis on pig-
mented skins, and during an epidemioof German measles
noticed that all the well-pigmented children were free
from eruption and even in those wearing jackets the
eruption only appeared on those parts of the body not
exposed to the sun-bath.
TECHNIO OF HELIOTHERAPY AS USED BY DIÎ. EOLLIEB

While the French surgeons and even Bernhard of*
Samaden at first relied principally on local exposures of
the parts affected, Sol lier considers a general exposure of
the body as fundamental and. the local exposures as only
secondary in importance. The dry, invigorating air of
the higher altitudes is also called to assist the solar
energy. This it does by increasing the action of the skin,
thus aiding elimination, drying up wounds when present
and increasing the general tone of the body. The treat-
ment then is really a combination of light and fresh air.
When light is not available the air-bath is used alone.
According to Saake, mountain air also contains many
more radio-active emanations than the air in the low-
lands. Furthermore, in higher altitudes the differences
in temperature in the shade and in the sun are very great,

so that at Leyson when there is snow on the ground,
temperatures of 95 to 120 F. in the sun are not uncom-
mon. This allows the treatment to be carried on with-
out interruption in winter, as the patients do not suffer
from the cold.

Sollier in his address before the Gesellschaft deutscher
Naturforscher and Aerzte in Münster in 1912 says:

It is in surgical tuberculosis that we have seen the best
results from heliotherapy, and we have made the treatment
of it our life work. As a result of my experience in the use
of the light-cure in higher altitudes, based on an experience
of nine years, I maintain to-day that the cure of surgical
tuberculosis in all its forms, in all stages, as well as at every
age of life, can be accomplished.

The closed surgical tuberculosis always heals, if one will
only be patient, and above all if one understands how to
keep it closed. To transform a closed tuberculosis into an
open one means to increase the gravity of the case a hundred-
fold. A diminution of the vitality of the tissues is the inevit-
able consequence. ... To regard a surgical tuberculosis
as a local disease which can be cured by local treatment alone
is a ruinous error. On the contrary, it is a general affection
which requires general treatment. Of all infectious diseases
it is the one in which the individual resistance plays a decid-
ing part. Our first effort therefore is directed to improve
general conditions und thus to bring about a healing of the
local focus by treatment of the entire system. A rational
local treatment is necessary as well, provided it is not too
one-sided.

Patients on arriving at the sanatorium are put to bed
for a few days, even those whose local condition does
not make this imperative. They are thus allowed to
become acclimated to the altitude. After three or five
days as a rule, they are pushed out onto the verandas into
the sunshine. The head is covered with a white hat or
an umbrella, the eyes protected with dark glasses and a
while garment worn over the body. On the first day the
feet are exposed three times a day for five minutes; on
the second day three times ten minutes, and the legs to
the knees three times five minutes; on the third day the
exposures are increased five minutes three times daily;
on the fourth day thighs are included ; on the fifth daythe arms; on the sixth day the back and on the seventh
the abdomen and chest, so that at the end of the first
week some parts of the body are exposed for one and one-
half hours per day. The exposures are increased five
minutes three times daily until the patient gets a full
sun-bath for from three to five hours daily. This, as a
rule, is the maximum, although some bear the treatment
for seven hours. Individualizaron of course is necessary,and in some instances the scheme of exposures must be
modified to suit the case. Pulse and temperature are
closely watched and used as an indicator of the patient'stolerance.

By this progressive increase of the time of exposurehe avoids an erythema solare, and gradually the bodyacquires the desired degree of pigmentation which seems
to be so essential. The rapidity and degree of pigmenta-tion are as a rule in direct proportion to the power of
resistance of the patient. Blonds and especially red
blonds who pigment less seem to offer a more unfavorable
prognosis.

Nervous patients must be treated carefully as they
often complain of headaches and nervous symptoms.These restless, excitable patients receive more air-baths
and shorter exposures to the sun, while the fat phleg-
matic patients generally bear the sun-baths well.

As the healing of surgical tuberculosis required rest of
the parts affected, all cases except those of the upper
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extremities and lymph-nodes must be treated in bed. We
must immobilize the parts. It the case of the upper
extremities this is done with splints and bandages, which
are removed during the, exposure period.

Cases of tuberculosis of the hip, spine, lower extremi-
ties and peritoneum require immobilization in bed until
healed; that is, until long after all pain has ceased and
rocntgenoscopy shows that the focus is healed. This,
however, requires months and often a year or more.- It
is in cases of long duration particularly that we observe
the better effects of treatmont carried on in high altitudes
over those in lower altitudes, for the former patients
owing to the invigorating action of the mountain air,
retain a good appetite, and with a good diet often lake
on weight. Not only that, but an increased tonus of the
tissues, especially in children, is frequently seen. At
lower altitudes loss of appetite and the depressing action
of the heat interfere with (he systematic treatment.

Sollier has discarded the use of all non-removable
appliances for immobilization as antagonistic to the
principles of heliotherapy. By their use, no matter how
skilfully made, the activity of, the skin is greatly
reduced; exposure to sun and air is impossible, meta-
bolism decreases and atrophy results. These factors tend
to prevent healing and if healing does take place, the
functional result is, in many cases, a poor one. All appli-
ances for immobilization aie therefore removed daily
during the period of exposure, except occasionally in the
case of very refractory 'children with spondylitis. In
these cases he cuts large fenestra into the jackets. In
general he applies extension apparatus, splints, bandages
and removable corsets of celluloid. In many cases of
spondylitis, a corset tw jacket made of heavy material,
which is in turn fixed to the mattress, is employed.
Ambulatory appliances usually made of celluloid, so

that they can be removed and treatment continued at
home, are used only after the tuberculosis is healed to
protect the newly formed bone.

Medication is rarely resorted to; children, however,
receive cod-liver oil.

Cold abcesscs unless interfering mechanically are given
ample time to become absorbed. This occurs in a fair
percentage of cases. Under all circumstances .the rup-
ture of an abcess is to be prevented, as a mixed infection
is practically unavoidable and makes the prognosis so
'"itch worse. If necessary, they are aspirated and
injected with iodoform, 10 per cent., in oil or glycerin, to
guard against, mixed infection. This is done even daily
'I' necessary; every means and effort are used to avoid
spontaneous rupture. If the patient has or develops a

Sinus, it is covered, when not exposed (o (he sun, with an

alcohol dressing to prevent infection as much as possi-
ble. Sinuses, no matter where located, when exposed to
light, first show an increased secretion, then gradually
dry up, the granulations become healthy and completehealing is frequently seen. According to Bernhard, the
8cars resulting are firmer, yet more elastic, than wdien
heliotherapy is not employed, and, consequently produceless contraction.

The high fever due to mixed infection drops, large
"pen wounds and ulcérations heal with a minimum of
deformity, and thickening of joint capsules and exúdales
art' likewise absorbed in many cases.

Pranzoni, an assistant of Sollier, has recently published
n,i interesting article on the behavior of bone sequestra
Under the influence of light. As a rule, from three to
five months are required for a sequestrum to form and
free itself from the surrounding tissues. Heliotherapy
^creases the speed of evolution of the sequestrum and

causes its spontaneous expulsion. Rapid and firm heal-
ing follows. By this method, only the necessary portion
of bone is eliminated, and no new wound surfaces are

created, as in the case of sequestrotomy. Franzoni has
observed that when cloudy days intervene a sequestrum
near the surface has refracted deeper into the cavity, to
be fully expelled after further exposure to the sun.

'the analgesic eli'ecl of the sun's rays is seen in almost
all cases. In rare cases the symptoms become exacerbated
but soon abale, and all cases show a marked lessening and
more frequently an absence of pain after a short period
of treatment. This, in turn, helps the patient by allow-
ing him plenty of rest and sleep, (he exposure to the sun

being conducive to sleep itself.
In many eases of joint tuberculosis he finds a far bet-

ter functional result after the use of heliotherapy than
experience with other methods would lead one to expect.
This he considers as characteristic of the use of the sun
and air treatment! Passive and active movements arc
nol employed.

Bardenheuer, assistant to Sollier, in a study of the
blood, gives the following data:

During from the first to the third day of treatment,
the red corpuscles usually increase about 500,000, and (he
while 3Í000, the maximum in increase being reached
about the third day. The leukocyte count in closed cases
runs about 10,000, in cases with mixed infecí ion from
1 :!.0(H) to 17,000. He has found thai cases in which the
maximum increase in er\ Ihroevles requires much more
than three days are those offering a poorer prognosis.
When healing starts there is a slight, decrease in the num-
ber of erythroeylos.

 The application of the treatments to specific seats of
the disease is in substance as follows:

TREATMENT IN VATilOUS FORMS OK TUBERCULOSIS
Spotidyliiis.—These patients are put to bed and immo-

bilized as mentioned before. Children, if they wear a
jacket, have a large fenestrum cut anteriorly, as the
vertebrae in children are not much further removed from
the surface of the abdomen than from the back. A gib-
bus, if present, is padded with cotton or a pillow, or,
mure frequently, the patient is placed on the abdomen
with a triangular pillow tinder the chest. This position
increases lordosis, and prevents, or when present,
decreases the gibbus, After healing is verified by roent-
genoscopy, a celluloid corset is worn. These cases
require from one to two years.

Coxitis.—An extension is applied in bed and the pelvis
is elevated on a pillow, to expose the entire coxofeinoral
trochanteric region to the sun. At the same time this
avoids contractures. Abscesses when not absorbed are

aspirated. The treatment requires at least a year, but
splendid functional results are obtained.

Lymfh-Nüdes.—Bronchial lymph-nodes, lymph-nodesof the neck, bave yielded beautifully to this treatment.
In some cases the lymph-nodes appear spontaneously. In
others it becomes necessary to aspirate; but even whan
there are sinuses the end-results are good, and the scars
as a rule less disfiguring than in operative cases, compli-cated by infecí ion. The treatment is confined from six
months lo two years.

Tuberculosis of Peritoneum and Ilcocecal Tubercu-
losis.—Even in these cases, the prognosis as a rule is
good. Under the influence of the sun and fresh air, the
pain soon subsides, exúdales in the abdomen become
absorbed; large tumor masses in Ihe ileocecal regions,
which were declared inoperable by Roux, disappeared and
healing took place.
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Genilo-Urinary Tuberculosis.—The principal effects
of heliotherapy in these sad cases is the lessening of pain
and the amelioration of distressing bladder Symptoms.

Tuberculosis of the bones of the hands and feet offers
an especially good prognosis.

Closed tuberculosis of the pelvic bones is amenable to
this treatment, but a mixed infection in cases of sacro-
iliac tuberculosis makes the case practically a hopeless
one.

Patients with a combined local tuberculosis and tuber-
culosis of the lungs often show a marked improvement
of the condition of the lung. As Rollier, by bis
method, exposes the thorax last, lie has seen no ill effects
such as hemoptysis. He says that bad effects such as

congestion of the head, nausea, apoplexy, etc., are seen
only when the method is improperly used and we fail to
individualize.

Rollier's results1 have attracted attention the world
over, and such men as Bardenheuer, von Eiselsberg,
Escherich, Kocher and others have written enthusiasti-
cally about the work at Leysin. Barden heuer, who had
very radical views on the treatment of surgical tubercu-
losis, now rarely resorts to a resection. He says, "Resec-
tion of a joint is a mutilating operation compared to
Rollier's results."

In endeavoring to explain.the action of the sun and the
air, we encounter difficult problems. Several theories
have been advanced. I shall not repeat them, as they are
not convincing. We must here again accept the clinical
results and content ourselves with empiricism. The pig-
mentation of the skin, the energy imparted to the blood
by the absorption of rays, and the hyperemia of the skin
probably all play an important part.

Good results are also seen in cases treated in the lower
altitudes, although it often.becomes necessary to inter-
rupt the treatment on account of extreme heat or cold.
Bardenheuer has reported on thirty-five cases treated at
Cologne and is well satisfied with his results. He found
that old fistulas, postoperative fistulas and old resections
with mixed infections öfter healed promptly after expos-
ure. Furthermore he employed the treatment in cases
with multiple lesions which from a surgical point of
view offered little hope, and saw complete healing take
place, so that to-day he is one of the most ardent advó-
cales of the Rollier treatment.

The principal drawback to the Rollier method or any
other method of heliotherapy is, and always will be, the
length of time necessary to obtain results, painstaking
systematic work extending over months and years being
necessary.

We must not lose sight of the fact, however, that when
the ordinary orthopedic treatment is carried out a great
deal of time is required likewise, and frequently at the
end a resection endangering life becomes necessary.
Not until sanatoriums are provided and especially places
where the poorer class may find aid will heliotherapy be
a complete success.

In the United States we have an abundance of places
which would fill every requirement. Climate, plenty of
sunshine and altitude can be had in Colorado, Arizona,
California, New Mexico and in many other states ; but in
addition to this-is required financial aid for institutions
and the patients. The action of the states would be

important. So much has been said, in recent years on the
subject of conservation that the matter of conservation of
human beings and restoring them to usefulness cannot be
foreign to American thought and American economic
policies. The expense of bringing those afflicted with
surgical tuberculosis back to health would be less than the
burden imposed on state and charities in caring for the
lifelong cripples created by this disease.

Here in the establishment of sanatoriums along the
lines indicated is a field for the action of the state or for
a broad charity.

Then, too, we could follow the good advice of Rogers,
who says, "The study of solar phenomena and their rela-
tion to health and disease should be pursued with inter-
est, and solar energy turned to account in maintaining
the one and combating the other."

In the preparation of this article free use has been made of
the publications of Rollier, Witmer, Bardenheuer, Jesionek
and Franzoni. ..
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TREATMENT OF LOOSE TEETH DUE TO
INFLAMMATORY DEGENERATION OF

THE GUMS AND ALVEOLAR
PROCESS

JOSEPH HEAD, M.D., D.D.S.
PHILADELPHIA

The disease of pyorrhea alveolaris, in spite of its
name, is not always associated with a flow of pus from
the infected tooth-sockets. As a matter of fact, pus
does not appear in 25 per cent, of the cases. The main
symptoms are inflammation of the peridental membrane,
bleeding of the gums at the slightest touch and a tend-
ency for the teeth to elongate and be sensitive to masti-
cation. Finally, the gums separate from the roots of the
teeth, forming pockets in which salivary calculus and
infection cause such centers of irritation and disinte-
gration that the destruction of the teeth involved is
only, a question of time unless the tartar is removed from
the roots, the mass of infection destroyed and the gums
stimulated to reattach themselves to the roots of the
teeth.

A single blind fistula from an infected root may cause
the most profound nervous depression, which, being
chronic, will be recognized only by its disappearance
with the cure of fistula.

Osier, Goadby, Daland, Hunter and Billings, I
believe, have not overstated the bodily ailments that
time will show to be directly traced to mouth infections-
That mouth infection is, in a great majority of cases/
associated with Bright's disease, diabetes, cardiac,1. Rollier (Verhandl. d. Gesellsch. f. Kinderheilk. d. 84 Ver-

samml. d. Gesellsch. deutsch. Naturforsch. u. Aerzte in M\l=u"\nster)
publishes a report of 650 cases in which 355 patients were adults
and 295 children. There were 450 cases of closed surgical tuber-
culosis and 200 cases of open surgical tuberculosis. In the cases
of closed surgical tuberculosis 393 patients were cured, 41 improved,
11 remained stationary, and 5 died. Of the patients with open
surgical tuberculosis, 137 were cured, 29 improved, 14 remained
stationary, and 20 died.

Read in the Section on Stomatology of the American Medical
Association, at the Sixty-Fourth Annual Session, held at Minne-
apolis, June, 1913.

Because of lack of space, this article is abbreviated in THE
JOURNAL. The complete article appears in the Transactions of the
Section and in the author's reprints.
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